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1. Introduction 
The River Lune rises in the hills around Tebay and runs through rural farming country to 
Morecambe bay. It is generally considered as a river of high purity and unspoiled nature. 
The salmon fishery was at one time considered amongst the best in England and Wales, with 
very high catches to both rod and net fishermen. During the late 1960's the disease UDN 
decimated the stock. Since then there has been a recovery of the stock, but this is considered 
by most anglers and netsmen to be a partial recovery of some of the previous stock 
components. In recent years anglers and netsmen have voiced their concerns over the Lune 
stock and have lobbied for action to improve the Lune fishery. This net limitation order 
(NLO) and the separate byelaw in conjunction with habitat improvement are proposed as part 
of the strategy for future conservation and management of this salmon fishery. The fishery is 
currently exploited by 37 licensed netsmen, the highest number of any single estuary in 
England and Wales. There are 26 haaf, 10 drift and 1 seine nets available. Current estimates 
of the rod fishery are that 1100 to 1400 anglers fish 14 000 days per year. 
The River Luhe is one of the few rivers within England and Wales that has the benefit of an 
accurate fish counter. The counter is at Forge Weir approximately 4 km upstream of the tidal 
limit. The counts, together with records of the catches from the rod and net fishery, enable a 
reasonably accurate assessment of both rod and net exploitation. Extensive surveys of the 
juvenile population, carried out in 1991 and 1997, provide additional information. 
2. PURPOSE 
The purpose of this document is to describe and explain the current state of the salmon 
population in the River Lune and in doing so, demonstrate the current need for stock 
conservation. . A second purpose is to demonstrate that the proposed NLO and byelaw 
package should allow the salmon population to reach its conservation target (spawning 
escapement target). 
3. BACKGROUND 
The 1989 NLO was a continuation of the Lune fishery both in licensed net number and type. 
At the time of that order, the then NRA had not developed its target based strategy for salmon 
management. 
Over the 10 year period of the 1989 NLO, significant progress has occurred. A methodology 
has been developed for setting a conservation target (spawning escapement target, [SET]). In 
addition, juvenile surveys, counter data and catch data have been collected. A Salmon Action 
Plan has been written, which identifies the main issues for management of the salmon 
population, including in-river habitat and exploitation. 
The earlier version of the NLO and byelaw proposals was developed using the original SET 
(calculated to standard Agency methodology and standard assumptions) and a simple 
spreadsheet model to identify population change and performance against the SET. 
Further work over recent months has led to the revision of some values and assumptions used 
to calculate the original SET. This has resulted in a slightly lower SET for the Lune. In 
addition, the socio-economic work of Gibb Ltd. has been used to identify how the Agency 
may best marry the need for stock conservation with conservation of the economic benefit to 
the country and the area whilst taking account of social and heritage issues. 
4.0 A DESCRIPTION OF THE CURRENT STATUS OF THE SALMON STOCK OF 
THE RIVER LUNE 
4.1 Introduction 
The description of the current status of the salmon stock of the River Lune is based on 
records of exploitation, fish counter records, juvenile surveys and an estimate of the quantity 
of salmon nursery habitat. These data were used to derive information on the number of 
adults entering the river system, exploitation rates, spawning escapement and the status of the 
juvenile population. 
Some of this information was then entered into a simple model (Appendix 1) and, by making 
certain assumptions about unmeasured parameters (such as marine and freshwater survival) 
the performance of the River Lune salmon population could be predicted. By comparing the 
predicted and observed values of measured parameters the reliability of the assumptions was 
indicated. Iterations of the model were then used to derive more likely values for the 
unmeasured parameters. This process is described in sections 4, 5 and 6, following a brief 
description of nursery habitat and juvenile production. 
4.2. Quantity of salmon nursery habitat 
In the Lune catchment there is 423 hectares (4227300 m2) of salmon nursery habitat. This is 
based on a Geographical Information System (GIS) assessment of the total length of river 
available (346.6 km) and excludes habitat that was not accessible because of impassable 
barriers. The estimate of area was calculated from the GIS river lengths multiplied by river 
widths, measured at the time of routine surveys. 
4.3 Juvenile production 
Electric fishing surveys of the catchment were carried out in 1991 and 1997 (July to October) 
and the distributions of densities are presented in Figure 1. Interpretation of the data collected 
is complicated by the fact that a considerable number of fry was stocked in 1990 and 1991 
and to a lesser extent in 1996 and 1997 (Table 1). Thus in some cases the densities may be 
elevated when compared with those that would have occurred naturally, but may be helpful in 
indicating carrying capacity. 
Table 1 Summary of salmon planting in 1990 & 1991 and in 1996 & 1997 surveys 
Unfed Fry (0+) 
Fed Fry (0+) 
Parr (1+) 
1990 
581441 
1991 1996 
247834 
482650 45715 
5465 
1997 
27350 
6933 
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Life Stage Year stocked 
These data were then compared with the estimates of carrying capacity for 0+ and >0+ parr 
(Figure 1) determined using stream order and altitude (R&D Technical Report W65). These 
models explained 24:7% and 22.3% of the variation in density between sites for 0+ and >0+ 
parr respectively. 
Figure 1. Fry and par densities in 1991 and 1997 compared with estimated carrying capacity. 
In 1991 the density of fry and parr were 240.5% and 54.3% of the levels predicted from the 
model. In 1997 the densities were 51.3%) and 63.8% for fry and parr respectively. The higher 
densities of fry in 1991 when compared with 1997 are likely to be related to the level of 
stocking in that year with over 0.7 million fry stocked. The fact that the parr densities in 1991 
and 1997 and the density of fry in 1997 were approximately 60% that predicted from the 
model suggest that the population is either presently limited by the quality of the habitat or by 
the number of eggs deposited. 
4.4 Theoretical capacity of the habitat in the Lune to support salmon. 
The maximum smolt output (carrying capacity1) for the River Lune assuming pristine habitat 
and no water quality problems is 124,959 smolts (2.956 smolts 100m'2 * 42273). This 
assumes that number of eggs deposited is not limiting the population (>ca. 330 eggs 100m"2). 
This number of smolts should, according to the model (using national guideline values for 
assumed vales), produce a return to the river of 26,866 adults (This figure includes the net 
catch and the count at Forge Weir). Under the current levels of exploitation and assumptions 
(Table 2) the theoretical numbers offish caught by the nets, rods, detected by the counter and 
left to spawn are presented in Table 3. 
Table 2 Parameters used to estimate number of salmon caught in the various fisheries of the 
Lune and left to spawn. 
Parameter 
Net exploitation rate 
Rod exploitation rate 
Adult mortality in fresh water 
Value 
0.299 
0.264 
0.100 
Reference 
Mean 1989-1998 
Mean 1989-1998 
Guidelines 
Table 3 The performance of the various Lune fisheries under conditions presented in Table 2 
and assuming a smolt output in the region of 125,000 smolts. 
Measure 
Net catch 
Rod catch 
Counted at Forge Weir 
Number of spawners 
Number of salmon 
8,033 
4,972 
18,833 
12,475 
4.5 Actual performance of Lune stock 1989 - 1998. 
The actual performance of the Lune in relation to that predicted from the model (Appendix 1) 
is shown in Figure 2. 
Clearly, the Lune stock is not performing as well as the model predicts. This suggests that the 
assumptions used in the model (guideline values in Table 4) are incorrect. The assumed 
values need to be adjusted to make the model output match the observed total run entering the 
river of around 8,000 salmon (mean net catch plus count at Forge weir for 1989-1999 = 7431 
salmon). Given the current levels of exploitation (Table 2) the net catch of salmon would be 
2392, the rod catch 1481 salmon, the count at Forge Weir 5608 salmon leaving 3718 salmon 
to spawn. 
1
 Carrying capacity is defined as the maximum number of any particular life stage that the habitat can support 
under average conditions. 
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Figure 2 The performance of the Lune stock in relation to the prediction from the model. 
5. INITIAL EXPLANATION OF THE CURRENT SITUATION 
The conditions operating in the Lune and the Lune stock at sea need to be able to explain a 
run size of approximately 8,000 salmon. The conditions initially assumed to be operating are 
presented.(Table 4) 
Table 4. Parameters used in the model (appendix 1) and their values used in the first iteration. 
Parameter 
Net exploitation rate 
Rod exploitation rate 
Marine survival 
Wetted area 
Fecundity 
Carrying capacity 
Egg - smolt survival 
Adult mortality in FW 
Rod declaration rate 
Value 
0.299 
0.264 
0.215 
42273 ha 
2888 eggs 
2.956 smolts 100 m"z 
0.03 
0.10 
0.90 
Justification 
Mean 1989-1998 
Mean 1989-1998 
Guidelines 
Direct GIS measurement 
Guidelines - mean value per fish (M&F) 
Guidelines 
Guidelines 
Guidelines 
Guidelines 
As mentioned in section 4.4, if the conditions outlined in Table 2 persisted in the Lune then a 
return of in excess of 25,000 salmon would be expected. As the return is around 8,000 fish, 
certain parameters in the model need to be adjusted. Of the parameters shown in Table 4, 
those having the greatest influence on the data and where there is the greatest uncertainty are 
marine survival (0.215), carrying capacity of the habitat (2.956 smolts 100 m"2) and egg-
smolt survival (0.03). By changing the values of these factors in the model it is possible to 
generate a return of approximately 8,000 salmon as shown in Table 5. 
Table 5. Parameters used to generate a return of 8,000 under three different scenarios: low 
marine survival, low carrying capacity and low egg-smolt survival. 
Parameter 
Net exploitation rate 
Rod exploitation rate 
Marine survival 
Wetted area (ha) 
Fecundity (eggs) 
Carrying capacity (smolts 100 m"2) 
Egg - smolt survival 
Adult mortality in FW 
Rod declaration rate 
No. returning salmon 
Low marine 
survival 
0.299 
0.264 
0.09 
422.73 
2888 
2.956 
0.03 
0.10 
0.90 
8140 
Low carrying 
capacity 
0.299 
0.264 
0.215 
422.73 
2888 
1.000 
0.03 
0.10 
0.90 
8038 
Low egg -
smolt survival 
0.299 
0.264 
0.215 
422.73 
2888 
2.956 
0.005 
0.10 
0.90 
8324 
This level of return, together with the current level of net and rod exploitation produce 
catches similar to that observed between 1989-1998 (Figure 3). 
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Figure 3 . The performance of the Lune stock under conditions of low marine survival, low 
carrying capacity or low egg-smolt survival where the return of salmon to the river is in the 
region of 8,000. 
6. THE MOST LIKELY CAUSE OF THE CURRENT SITUATION 
The model indicates that the current situation has arisen as a result of poor marine survival, 
low carrying capacity, poor survival from egg to smolt or some combination of these. The 
question then arises which is the most likely cause. 
6.1 Juvenile production 
Juvenile population is presently limited either by the quality of the habitat or by the number 
of eggs deposited (4.3). Although there are no estimates of carrying capacity the Lune 
Salmon Action Plan (1997) identified that there was a lack of in-river habitat, which would 
affect carrying capacity and that this was partly related to low flows. 
There is also evidence that the population is currently limited by the number of eggs 
deposited (Table 6). The numbers of eggs deposited in 1990 and 1996 were approximately 
70% of the target value (327 eggs 100m"2). (This ties-in with the observation that parr and fry 
densities were at around 60 % of carrying capacity (4.3)). If this is the case then the output of 
smolts from the Lune would be approximately two thirds (ca.1.95 smolts 100m"2) that of 
pristine conditions (ca.3.0 smolts 100m"2) where the number of eggs deposited was not 
limiting (327 eggs 100m"2). This amounts to approximately 80,000 smolts. 
The difference between the observed egg densities and the target values could partly be 
explained by a lack of spawners. This could arise from either low marine survival or too high 
a level of exploitation, or some combination of the two. 
Table 6. Estimated number of eggs deposited between 1989-1998 
Year 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
Number of eggs 
9,976,249 
9,605,084 
10,072,680 
6,864,747 
16,267,873 
10,800,716 
9,427,558 
9,859,285 
6,586,373 
14,233,219 
Eggs per 
100m"2 
236 
227 
238 
162 
385 
255 
223 
233 
156 
337 
6.2 Marine survival 
In the initial estimation of the spawning target a marine survival of 21.5% was used, as 
recommended by the Agency's guidelines. The evidence from the River Bush and North Esk 
is that the return to the coast is in the order of 31% and 13% for 1SW salmon, respectively 
and 4.5% for 2SW salmon (Figure 4). 
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Marine survival of wild smolts to the coast 
Figure 4. Percentage return of wild smolts to home waters, for stocks from the River Bush, 
Ireland and the North Esk, Scotland. 
On the Welsh Dee, Davidson (pers. comm.) estimated marine survival to be between 6 - 8%. 
The indications from these studies are that the level of marine survival may well be lower 
than the 21.5 % used in the estimation of the spawning target, and may be as low as 10%. 
6.3 Egg-smolt survival 
This is the density-independent survival rate from egg to smolt. Studies on the River Bush 
and Giraock Burn indicate an egg-smolt survival of 3.03% and 2.0% respectively and from 
seven Canadian rivers the value has ranged from 0.7-8.9% with a mean of 4.3%. 
On the River Lune if density independent effects were solely responsible for describing the 
current situation then the survival rate would have to decline from 3% to 0.5% a decline of 83 
% in the rate of egg to smolt survival. Although this would give an adult return in the region 
of 8,000 it gives a smolt output of 0.91 smolts 100m"2, which is lower than the evidence from 
the juvenile surveys suggest. Thus on its own it is not likely to describe the current situation. 
However, there is evidence to suggest why freshwater survival may be affected by density 
independent factors. An extensive River Habitat Survey shows that the Lune is a high energy 
catchment with a substrate dominated by cobbles and boulders with high levels of discharge 
and very spatey conditions. 
The size of the substrate on the Lune appears to be at the top of the range of substrate size 
that salmon can move during spawning. Substrate size, associated with high energy flows 
could explain why egg deposition and survival are lower than expected. 
The Lune Salmon Action Plan (Lune Salmon Action Plan, 1997) also identified a number of 
density independent factors thought to cause the low level of juvenile production: 
• The effect of farming practices on water quality. 
• Flash floods causing habitat disturbance and wash out of fry and redds. 
In total the Lune Salmon Action Plan considered that of the total length of river accessible to 
salmon, 31% of its length had been impacted. 
6.4 Conclusion. 
If it is accepted that net exploitation (29.9%), rod exploitation (26.4%) are reasonably 
accurately known and that the there is no major evidence suggesting that the carrying 
capacity is below potential (2.956 smolts 100m"2), then the remaining areas of uncertainty are 
marine survival and egg to smolt survival. There is evidence that marine survival may not be 
as high as 21.5% and that the density-independent survival rate may not be as high as 3%. 
The model (Appendix 1) was used to calculate the rates of marine survival and egg-smolt 
survival consistent with observed data. The observed data are a net catch of 2392, a rod catch 
of 1481, a count at Forge Weir of 5608 and a smolt output of 1.95 smolts 100m". A marine 
survival of 10% and freshwater survivalof 2% or a marine survival of 9% and freshwater 
survival of 3% would be consistent with the observed data. 
7. IMPLICATIONS FOR MANAGEMENT 
7.1 Objective 
The objective for the River Lune is to ensure that the stock is meeting its spawning target 
four years out of five (the Environment Agency's test of compliance) while maintaining an 
economically viable and sustainable fishery. 
7.2 Spawning target 
The relationship between the number of spawners and the subsequent number of progeny 
(smolts) produced is characterised by a dome shaped curve. The shape of the curve is 
dependent on the maximum recruits per unit stock (egg-smolt survival) and the carrying 
capacity of the habitat. In arriving at the spawning escapement target, account is also taken of 
the level of mortality prior to the Irish fishery. Over part of the range in stock size the number 
of progeny produced must exceed the parent stock (when measured in the same units e.g. 
number of eggs). The difference between the number of progeny produced and the parent 
stock represents the harvestable portion. The spawning escapement target has been set where 
this difference between the stock prior to the Irish Fishery (recruits) and the parent stock is at 
a maximum. The aim of this target is to meet the first objective of the Salmon Management 
Strategy namely to ensure that "Individual salmon stocks and the environment in which they 
live should be managed to optimise recruitment to homewater fisheries. " The adoption of 
this target by the Agency also follows the recommendation made by ICES (1995). 
The Agency's aim is to ensure that the spawning target is met four years out of five. To do 
this an extra 2.95 million eggs * 0.842 (standard deviation of the number of eggs deposited 
1989-1999 * 80%o point on the normal distribution curve) million eggs need to be deposited 
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for the River Lune to ensure that the stock is meeting its spawning target four years out of 
five. The extra 2.49 million egg would be met by a spawning stock of 861 salmon. 
The spawning escapement target for the River Lune has previously been estimated to be 
equivalent to 13.8 million eggs, assuming a marine survival of 21.5%. However, it has been 
concluded in this paper that marine survival is most likely to be 9 - 10 %. If it is assumed that 
the carrying capacity in fresh water is 2.956 smolts 100m"2, that marine survival is 9-10% and 
egg-smolt survival is 2-3%) then the spawning escapement target is 11.9 million eggs (this 
relates to a marine survival of 13.0% to the Irish fishery). This requires a spawning stock of 
4136 salmon and, in order to ensure compliance, a total of 4997 salmon is needed. This 
would be achieved if net exploitation is reduced to between 10-15 % (Table 7). 
Table 7. Change in the number of spawners in the Lune at various levels of net exploitation, 
rod exploitation remains at 0.264, carrying capacity is 2.956 smolts 100m"2, marine survival 
is 9-10% and egg-smolt survival is 2-3%. Dark shaded areas indicate that the spawning target 
has been exceeded, the lightly shaded area that the spawning target is barely being met and 
the unshaded area that the spawning target has not been reached. 
Net Exploitation 
0.299 
0.250 
0.200 
0.150 
0.100 
0.050 
0.000 
Number of 
spawners 
3781 
4167 
4560 
4953 
5346 
5739 
6132 
To achieve a reduction in exploitation to around 15% the number of nets operating would 
have to decrease from 37 to 19 (7 drift nets & 12 haaf/heave nets). There would be no change 
in the weekly close times (Table 8). 
Table 8. Mean exploitation (range) in relation to differing amounts of fishing effort, for the 
period 1993-97. 
Number of Nets 
19 (7 drift &12 haaf/heave) 
13 (6 drift & 7 haaf/heave) 
10 (5 drift & 5 haaf/heave)1 
Fishing - 3 days per week 
7.0% (5.6 - 8.6) 
5.4% (4.3-6.6) 
5.5% (3.9-7.6) 
Fishing - 5 days per week 
15.2% (8.9-18.5) 
12.2% (7.1-15.4) 
11.9% (6.2-15.9) 
Five highest catches for drift and heave nets. 
A reduction of exploitation by nets to 15% would mean a saving of around 1172 salmon of 
which 309 would be caught by rod and line, 78 would die before spawning from other causes 
leaving 785 salmon to spawn. 
Therefore in order to protect these extra fish from exploitation by anglers there is a 
requirement to operate a catch and release system together with a bag limit. 
8.0 RATIONALE FOR CATCH & RELEASE WITH A BAG LIMIT 
To ensure that the fish saved from the nets fully benefit the stock there is a need to ensure 
that the rods do not benefit by taking 300 additional fish. A mechanism to achieve this is 
developed in section 8.2 after estimating the benefits of the national byelaws in 8.1. 
8.1 The benefits of the National Byelaws 
If the national byelaws are confirmed by the minister they will mean; 
• That the net fishing season will operate from June 1 - August 31st. 
• That any rod caught salmon must be returned if caught before June 16th 
The mean pre-June catch by the nets for the period 1989-1998 was 12 salmon, representing 
0.53% of the total net catch. 
Assuming the June catch can be equally partitioned between the first and second half of June, 
the number of salmon caught by anglers is small, averaging 18 salmon per season (1989-
1998). This equates to an average of 1.6% of the declared catch. Taking into account 10% 
catch and release mortality, this leaves an average of 16 extra salmon to spawn. 
8.2 Mechanism to ensure that the additional fish are not taken by anglers 
If anglers were to take an additional 300 fish we cannot predict how these fish would be 
distributed. At one extreme of the possible predictions more people might take one fish; at the 
other extreme a few people might take many more fish. In the absence of a predictable 
distribution and given the need to err on the side of caution (given the imperative to achieve 
the conservation target) it was decided that a reasonable approach would be to calculate the 
bag limit that would reduce the current take by around 300 fish. It would then be assumed 
that the reduction in take due to the bag limit would be displaced by an increase in take due to 
thenewNLO. 
The distribution of catch was analysed for the period 1993-1998 and is based on returns to the 
Environment Agency which ranged in number from 774 (1993) to 1420 (1996). The majority 
of anglers (66%) declare a nil catch, 14% catch one salmon, 7% two salmon, 4% catch three 
salmon, 3% four salmon and 2% five salmon (Figure 5). The proportion of anglers catching 
more than five salmon was on average 5.1 % with a range over the five-year period of 1.5 -
10.7%. 
Figure 5. Proportion of anglers catching between 0 and >20 salmon per year (1993-1998). 
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To ensure the fish saved by the nets fully benefit the stock there is a need to ensure that the 
rods do not increase their exploitation by approximately 300 salmon. To achieve this the 
effect of various bag limits from 3 - 5 fish were examined, using the data in Figure 5 and 
Table 9. A three fish bag limit would save in the region of 500 salmon, a four fish bag limit 
approximately 400 salmon and about 330 salmon would be saved with a five fish bag limit 
(Table 10). 
Table 9. Parameters used to estimate the change in rod exploitation rate resulting from a 3 - 5 
fish bag limit. 
Parameter 
Declared rod catch x 1.1 
No. of returns (anglers) 
Value (Range) 
1356 (721-1909) 
1198(774-1420) 
Reference 
Mean 1993-1998 
Mean 1993-1998 
Table 10. The number of salmon estimated that would be saved from a 3-5 fish bag limit. 
Bag Limit 
3 Salmon 
4 Salmon 
5 Salmon 
No. 
caught 
796 
906 
987 
No. 
Released 
561 
450 
369 
Died Post 
release 
56 
45 
37 
Total saved 
505 
405 
332 
% of catch 
saved 
37.2 % 
29.9 % 
24.5 % 
Rod 
exploitation 
Rate. 
16.5% 
18.5% 
19.9% 
For a five fish bag limit the average number of fish saved would be in the region of 330 
(based on 1993-1998 data), a reduction in the average rod catch of approximately 25%. This 
also assumes that there will be little redistribution of catch between anglers. The effect of this 
on the exploitation rate (taken as the percentage of fish killed as opposed to the percentage of 
fish caught) is to reduce it to 19.9 %. This reduction in exploitation by rods is assumed to be 
offset by an increase in take of around 300 of the fish saved by the NLO (7.2). 
8.3 Overall benefits 
The overall benefit to the stock of reducing net exploitation and rod exploitation to, together 
with the habitat improvement schemes, designed to improve freshwater survival, will be an 
increase in the number of salmon returning to the Lune from the present 8,000 fish to 
between 9-10,000 fish. 
9.0 SOCIO-ECONOMIC EFFECT OF THE NLO 
In the strategy for Salmon in England and Wales, the Agency identified the importance of 
maximising the socio-economic benefit of the salmon fisheries to the countries whilst taking 
into consideration local social and heritage issues. 
To investigate how stock allocation might alter the Lune fishery value, Gibb Environmental 
Ltd. were commissioned to undertake a desk and a questionnaire survey to: 
• Evaluate the current fishery value. 
• Identify the impact on the value of management options. 
The current total economic benefit of the Lune salmon fishery is estimated to be £605 500. 
This comprises £65 500 net fishery and £540 000 rod fishery. The present net: rod catch ratio 
is about 1.64:1 (based on averaged catches). 
Gibb's report indicates that as the number of netsmen, and/ or their catch, is reduced then the 
transfer of catch to the rods results in an elevation of total economic benefit of the fishery. 
The proposed NLO results in some transfer of catch from nets to rods (although no increase 
in the numbers taken by rods) and therefore some increase in the socio-economic value of 
the fishery. However it must be noted that the NLO will protect dependent netsmen and will 
therefore cause no financial penalty to these fishermen in the achievement of the conservation 
aim. The heritage value would not change significantly as the dependent netsmen of the 
Lune, and therefore the working "fishing fleet" is intact. 
10. OVERALL CONCLUSION 
The NLO and byelaw package should ensure that the spawning target is met for the 
conditions most likely to be operating currently and will ensure an economically viable and 
sustainable fishery. 
Even with the facilities which exist on the Lune and their ability to provide high quality 
information on rod and net exploitation it is realised that in reaching the decisions outlined in 
this proposal that considerable uncertainty exists in the value of certain parameters. In 
particular the carrying capacity of the freshwater habitat, the level of marine survival and the 
density independent survival rate from egg to smolt. These will need to be addressed over the 
next 10 years if the Agency is to improve its management decisions. 
The proposed NLO and associated byelaw package is presented in the following pages. 
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APPENDIX 1 
Model used to evaluate the impact of the Lune NLO. 
1. Number of eggs (R) 
R = S*F*Pf 
Where: 
S = number of spawners 
F = fecundity 
Pf = proportion of females in the population 
2. Number of eggs per 100m" (r ) 
r = R*100/A 
Where: 
A = area in m2 
3. Number of smolts 100m" (sm) 
sm= l / ( l /a '+l / (b ' . r ) ) 
Where: 
a' = carrying capacity 
b ' = egg-smolt survival 
4. Total number of smolts (Sm) 
Sm = sm* A/100 
5. Total number of returning adults (A) 
Where: 
Mm = marine mortality 
6. Number of spawners 
S = A*(l-EXPn)*(l-EXPr)*(l-Mf) 
Where: 
EXPn = net exploitation level 
EXPr = rod exploitation level 
Mf = mortality in fresh water 
ENVIRONMENT AGENCY 
NORTH WEST REGION 
SALMON AND FRESHWATER FISHERIES ACT 1975, AS AMENDED 
BY THE ENVIRONMENT ACT 1995 
ENVIRONMENT AGENCY (LIMITATION OF RIVER LUNE 
NET FISHING LICENCES) ORDER 1999 
THE ENVIRONMENT AGENCY, in exercise of the powers vested in it by section 26(1) of 
the Salmon and Freshwater Fisheries Act 1975 and all other powers enabling it in that behalf, 
hereby makes the following Order:-
Citation, Commencement and Period of Operation 
1. (1) The Order may be cited as the Environment Agency (Limitation of River Lune 
net fishing licences) Order 1999. 
(2) This Order shall come into operation on the date of its confirmation by the 
Minister of Agriculture, Fisheries and Food and shall remain in operation for a 
period of 10 years from the date thereof. 
Interpretation 
2. (1) "heave net" shall include a haaf net. 
(2) "whammel net" shall include a drift net 
Application of Order 
3. This order shall apply throughout the area more particularly described in Column (1) of 
the Schedule hereto. 
Limitation of fishing licences 
4. (1) The number of licences to be allocated by and on behalf of the Agency in each 
year for fishing during that year for salmon and migratory trout with an 
instrument other than rod and line shall be limited to the number of licences 
specified in Column (2) of the Schedule hereto and such licences shall only be 
issued in relation to the type of net specified in that said Column. 
(2) If this number is insufficient to satisfy the applications of each person who is 
dependent upon fishing for his livelihood and who in the 2 years preceding that 
to which the licence is to relate, held such a licence a sufficient number of 
additional licences shall be issued to satisfy such applications. 
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Allocation of fishing licences 
5. (1) In allocating such fishing licences the Agency shall give preference to any person 
who demonstrates to the satisfaction of the Agency that in the 2 years preceding 
that for which the licences are to be allocated he held a licence issued by the 
Agency in respect of an instrument which is the subject of the current application 
and who is dependent upon fishing for his livelihood. 
PROVIDED THAT not more than one licence shall be issued to each person in 
respect of the area specified in Column (1) of the Schedule hereto. 
(2) In considering applications for licences the Agency shall be able to require such 
information from applicants as it considers relevant and in such form as may be 
prescribed. 
(3) The basis for any further allocation of licences shall be determined from time to 
time by the Agency. A copy of the criteria used is available from the Fisheries 
District of the Agency specified in Column (3) of the schedule hereto. 
Reallocation of fishing licences 
6. (1) If the licence holder dies after the annual allocation of licences, that licence shall 
become available for re-issue and an application for that licence shall be 
considered and if appropriate the licence allocated in accordance with such 
procedure as the Agency considers appropriate. 
A licence will not become available for re-issue after the annual allocation of 
licences in any other circumstances. 
Revocation 
7. The North West Water Authority (Limitation of salmon and migratory trout Netting 
Licences - River Lune) Order 1989 is hereby revoked. 
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SCHEDULE 
Articles 3,4 and 5 
Description of Area 
Lower Lune Estuary as 
defined in Byelaw 32(i) of the 
North West Water Authority 
Fishery Byelaws confirmed on 
7 July 1993, or any 
modification or amendment 
thereto 
Lune Estuary as defined in 
Byelaw 32(i) of the North 
West Water Authority Fishery 
Byelaws confirmed on 7 July 
1993, or any modification or 
amendment thereto 
Type and number of 
instrument to be licensed 
Seven(7) drift nets 
Twelve(12) haaf nets 
Appropriate fisheries District 
Environment Agency 
Richard Fairclough House 
Warrington 
Cheshire 
Environment Agency 
Richard Fairclough House 
Warrington 
Cheshire 
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BYELAW PACKAGE 
(new) Catch and Release 
On the river Lune in all rivers and waters tributary to the river Lune for the period 
from and including the 1st day of February to and including the 15th day of June 
following it shall be an offence to catch and not return salmon caught by rod and line. 
(18) Baiting 
During the period from and including the 15th day of March to and including the 15th 
day of June in any year in rivers, streams, those parts of rivers canalised for 
navigation purposes and in the following lakes: 
Windermere, Coniston, Rydalwater, Grasmere, Ullswater, Brotherswater, 
Bassenthwaite, Derwentwater, Loweswater, Crummockwater, Buttermere, Ennerdale 
Water and Wastwater, 
(i) fishing will only be allowed with minnow, worm, shrimp, prawn or articifial 
flies or lures; and 
(ii) the use of any lure or bait not on or attached to a hook is prohibited. 
In the river Lune and in all rivers and waters tributary to the river Lune for the period 
from and including the 1st day of February to and including the 15th day of June 
following, fishing for salmon will only be allowed with artificial fly or lures. 
(new) Bag limit, river Lune 
On the river Lune and in all rivers and waters tributary to the river Lune for the period 
from and including the 16th of June to the 31st day of October following it shall be an 
offence for any angler to catch and kill more than five salmon caught by rod and line. 
19 
